Larissa Hellen Teixeira Viégas (1) Tatiane Costa Meira (2) Brenda Sousa Santos (1) Yukari Figueroa Mise (2) Vladimir Andrei Rodrigues Arce (1) Silvia Ferrite (1, 2) 
INTRODUCTION
The establishment of the Unified Health System (Sistema Único de Saúde: SUS) in 1988 promoted reflection about and changes to the work performed by a range of professionals. Speech, Language and Hearing (SLH) professionals, whose practices were historically defined by a health care model, have since expanded their activities towards a collective, social and preventative approach 1 .
In Brazil, the work of SLH professionals in health centres began in the 1970s 2 . However, the first public examinations to contract SLH professionals for primary health care only took place in 1989, following the creation of SUS 3 . During this period, a lack of knowledge about the new health system and the new possibilities for professional operations beyond clinical intervention hindered their inclusion in Primary Health Care activities, resulting in a certain isolation from other professionals 3, 4 . At the time of a growth in professional inclusion in Primary Health Care, the necessary review of graduate course curriculums in Brazil received a boost in 2002, in the form of the new National Curricular 7 included SLH professionals as part of the minimum team composition; this was not compulsory, however. In this arena the professional must prioritize activities that focus on the collective and on community integration 8 and should organize their practices according to defined territorial bases and knowledge of the population's health needs 9 . The need for SLH services is also recognized in a number of national policies which cover Primary Health Care activities. Sousa et al. (2017) 10 recently analyzed the provision of SLH professionals in Primary Health Care, confirming an evolution of 62.1% between 2008 and 2013, but with geographical inequalities across the nation. Despite this evolution, the process of reframing conceptions and the adoption of intervention methodologies in the field of health promotion and prevention in SLH services, difficulties in accessing services remain common, based on evidence that indicates insufficient SLH provision in SUS 1, [10] [11] [12] [13] . Within health, supply is related to the availability of services, human resources and other products in public establishments. It may also be understood as an aspect that intervenes in the relationship between individuals and services 14 . Access may be viewed as the timely use of services sufficient to achieve results. Thus, the discussion of supply necessarily involves the guarantee of timely access 15 .
Finding out about the supply of professionals via the main gateway to the health system may contribute to an understanding of the population's access to SLH services. The aim of this study, therefore, is to investigate the evolution and estimate the shortage of the provision of SLH services in Primary Health Care, in SUS, between 2005 and 2015. 11 , based on Decree no. 3214 of 2012 7 which redefined as "9" the maximum number of Family Health Teams linked to NASFs, which, in turn, include SLH professionals as part of their teams. In this way, need was estimated according to the calculation: (N_EqSF/9) where N_EqSF refers to the projected number of Family Health teams required for total coverage of the municipality's resident population, and "9" is the maximum number of Family Health teams linked to each NASF. In order to carry out this projection, we adopted the ratio of one Family Health team for every 3,450 inhabitants, a standard calculation used by the Ministry of Health's Department of Primary Health Care 16 . This projection was applied to each of the 5,570 Brazilian municipalities, given that Primary Health Care services fall under municipal administration. It took into consideration the expectation of one SLH professional per NASF and then estimated the shortage of professionals in 2015. For municipalities with up to 31,050 inhabitants (3,450 x 9) we recorded the need for one SLH professional.
METHODS
We used the SAS programme 9.4 to analyse our data and the TabWin programme to construct the maps.
RESULTS

Number of Speech, Language and Hearing professionals in Primary Health Care
In Brazil, in 2005, there were 1,717 SLH professionals registered on the CNES in Primary Health Care establishments, with a rise to 4,124 in 2015 and an estimated RPV of 140.2%. Between 2005 and 2015, we observed the highest number of professionals in the Southeast region and the lowest in the North, while confirming that the Northeast region presented the greatest variation over this period (+800%).
In 2005, there were no records of SLH professionals in Primary Health Care in either Sergipe or the Federal District, while there was only one recorded in Amazonas and one in Maranhão. For their part, São Paulo (n=708), Rio de Janeiro (n=233) and Minas Gerais (n=209) had the highest number of such professionals within Primary Health Care (Table 1) . (0.2/100,000) and the highest for the Southeast (1.6/100,000) ( Table 1) . Among the states, São Paulo and Mato Grosso do Sul (1.8/100,000), Rio de Janeiro (1.6/100,000), Santa Catarina (1.5/100,000), Paraná (1.2/100,000) and Rio Grande do Sul (1.0/100,000) recorded the highest values, while the other states only obtained a ratio below 1.0 (Table 1) .
In 2015, the North region attained a ratio of 1.0 SLH professional for every 100,000 inhabitants, while the Southeast region obtained 2.5/100,000, corresponding to the lowest and highest estimates for all the regions. In terms of the states, the highest ratios were identified in Piauí and Paraíba (4.0/100,000), and in Minas Gerais (3.5/100,000). On the other hand, the lowest values were found in Amazonas (0.7/100,000), Tocantins (0.6/100,000) and the Federal District (0.4/100,000) ( Figure 1 ).
In 2015, the smallest contingents of SLH professionals were observed in Tocantins (n=8), Roraima (n=9), Acre and the Federal District (n=10), while the largest were in São Paulo (n=1,060), Minas Gerais (n=689) and Rio de Janeiro (n=276).
Supply of Speech, Language and Hearing professionals in Primary Health Care per 100,000 inhabitants
In our analysis of the number of SLH professionals in relation to the population for the entire country, we estimated a ratio of 1/100,000 inhabitants within 
DISCUSSION
Between 2005 and 2015 the supply of SLH services in SUS more than doubled in terms of the number of professionals within the Primary Health Care network in Brazil, and the same occurred when we analysed supply relative to the country's population. We also confirmed that the supply of SLH services in SUS within Primary Health Care is unequally distributed across the country's regions, with the greatest supply in the Southeast region and the least in the North region, . We should also note that the adopted parameter is conservative, since it considers the maximum number of teams per type 1 NASF, which may range from five to nine. Furthermore, the number of teams in type 2 and 3 NASFs may vary from three to four and from one to two teams respectively 7 .
We observed that the greatest provision of SLH services per 100,000 inhabitants did not necessarily correspond to the lowest estimated shortages. This is because of the difference between methodological procedures, since relative supply was estimated taking the total population of each federal state as a reference, while shortage was calculated taking as a reference each one of their municipalities.
Regional inequalities
Regional inequalities in the supply of SLH professionals confirmed in this study should be considered in the light of the heterogeneity of living and health conditions across Brazil. Inequality in access to health services appears to be historically explained by disparities in the regions' socio-economic development, principally occasioned by the unequal distribution of financial resources between the country's geographical areas. Despite an increase in federal resources allocated to health, specifically to the North and Northeast regions, health access in these regions does not obtain the same level seen in the South and Southeast regions 18, 19 .
A recent study described five types of health regions in Brazil based on the Human Development Index (HDI), with type "1" representing the health regions with the best indices and type "5" those with the worst. The Southeast contained the greatest concentration of health regions between types "1" and "2", while the North and Northeast presented the greatest concentration of type "4" and "5" health regions 20 . Thus, the distribution of the supply of SLH professionals appears to mirror the social inequalities observed in this territorial analysis. It is worth noting the importance of discussions about the provision of and access to SLH services, taking account of a contextual analysis of social, political and economic indicators, while also bearing in mind that meeting SUS's equity health principle may influence changes in access to health.
Supply of Speech, Language and Hearing professionals in Primary Health Care
The growth in the supply of SLH services in SUS was also assessed by Miranda et al. (2015) 12 , who investigated an evaluation of SLH health care in SUS over five-year periods between 2000 and 2010, through an analysis of the number of procedures, the amount paid and the number of professionals, independent of level of care. During that period, a growth of 118.8% was seen in the number of SLH professionals in the country. In our study, we confirmed a more significant growth in the number of SLH professionals in Primary Health Care from 2005 to 2015 -140.2%.
Specifically, in relation to the number of SLH professionals in Primary Health Care per 100,000 inhabitants, taking account of the resident population in each federal state, this study identified significant growth in the supply of SLH services in the country, which was more evident in the Northeast and North -the regions with the least provision at the beginning of the period (2005). In the meantime, we also observed an intense concentration of these professionals in the Southeast region. The same pattern was seen in a study conducted by Buarque et al. (2009) 
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, which described the supply of SLH professionals in SUS by Brazilian region and found a greater shortage of professionals in the North (60.89%) and Northeast (50.65%) regions according to the parameters established by Lessa and Miranda (2005) 17 .
Absolute and relative shortage of Speech, Language and Hearing professionals in Primary Health Care
The alternative parameter adopted in our study to estimate the shortage of SLH professionals in Primary Health Care was initially proposed by Santos et al.
11
, when analysing the provision of SLH services specifically in the capitals in Northeast Brazil. Together, the shortage of SLH professionals in Primary Health Care in these capitals was 83.9%. We note that this only took account of the supply within the municipal public health network (directly administered). In the same way, the estimated shortage in our study revealed that the growth in supply still did not attain a level sufficient to guarantee universal access, taking as its reference parameter one SLH professional for every 100,000 inhabitants in Primary Health Care The shortage of SLH service coverage within Primary Health Care observed in this study has a negative impact on the comprehensiveness of health care. This is particularly true when we consider that Primary Health Care is the gateway to SUS, the regulator of the networks of care and the arena in which activities that guarantee longitudinal healthcare for the population should take place.
This study has certain limitations, such as potential problems with data records, which include an absence of information or incorrect recording of data regarding professionals. We note as an advantage that the estimate of shortages in Primary Health Care provision around the country was based on a parameter which utilizes the premises of the National Primary Health Care Policy.
Although the results demonstrate significant growth in the number of SLH professionals in Primary Health Care, this still appears to be insufficient to the guarantee of coverage and timely access for the population. Furthermore, the mere availability of human resources, services and equipment does not guarantee individual access to health services, due to the geographical, financial, cultural and informational barriers which may facilitate or hinder the users' capacity to utilize this service 25 .
Due to the lack of studies regarding the supply and practices of SLH professionals in Primary Health Care, it is necessary to examine in greater depth the health needs of the population. This could involve investment in the training of Primary Health Care SLH professionals in how to develop health situation analyses within the territory, in order to investigate the extent of problems, associated factors and the determinants of the health process.
In any event, we observed in this study that the Primary Health Care arena is constituted as a real field of practice for the SLH professional. We expect that the knowledge produced here will support the implementation of public policies aimed at reflections on the work of the professional within the network, resulting in the expansion of the availability of SLH professionals in Primary Health Care, thereby promoting comprehensiveness of care and enhancing access to health.
Speech, Language and Hearing Health Care in Primary Health Care
When we discuss the supply of SLH Health Care within Primary Health Care, we should consider the historical perspective of the construction of the professional identity of the SLH professional, mediated by training and operational pathways in Brazil. Changes in 2002 to curricular guidelines for SLH graduation courses and the implementation of public health policies that cover the range of SLH activities, for example the National Hearing Healthcare Policy, the School Health Programme, the National Policy for the Integration of Disabled People and the National Policy for Child Health, have represented important movements towards incorporating these professionals within Primary Health Care. However, inequality in supply, still evident in 2015, suggests that this process has differed across the country's federal states.
Furthermore, the increase in the number of SLH professionals in Primary Health Care appears to be connected to the Ministry of Health's 2008 creation of NASFs, whose main objective is to support the consolidation of Primary Health Care in Brazil, expanding the supply of health professionals within the network of services and promoting resolutive and comprehensive health activities 7 . The NASF is the main arena for the incorporation of the SLH professional within Primary Health Care, where the professional shares their health practices and knowledge and is able to organize them into defined territorial areas according to knowledge of the population's health needs and specific epidemiological profiles 9 . Although practice itself and the healthcare model are not the object of this study, we note that a number of studies have indicated that there remains a certain emphasis on practices centred on disease, on the individual and on rehabilitation/treatment in the NASF context, despite these being carried out within a broader perspective and in detriment to collective practices 21, 22 . The importance of activities involving the SLH professional in Primary Health Care has been recognized at global level. For example, in Australia, some SLH procedures for triage and the continuous care of children in the first years of life occur within Primary Health Care, which enhances both the potential development of children within the community and early identification of and intervention in the disorders they may suffer 23 . In the meantime, in the United Kingdom, the SLH professional is one of the health professionals
